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AMENDMENTS TO THE CLAIMS 
nus listing of claims wiU replace all prior versions, and Hstings. of claims in the 
application: 



yic^inynf Claims; 



1 (Currently Amended) A niicrovalve for controIUng fluid flow, compnsing: 

(a) abodyportionhavingapluralityofspacedopeningsformedtherem; 

(b) a shutter located adjacent to and substantially parallel with said body porUon. saxd 
shutter having a plurality of spaced openings formed therein; 

(c) a drive mechanism for causing said shutter to move with respect to said body 
portion so that said spaced openings of said shutter a« brought into and out of 
alignment with said spaced openings of said body portion, wherein said microvalve ts 
in an open position and a closed position, respectively; and. 

(d) [[all -^-rrr -^-^ ''-^^■^ ^^'^^ ^'^""^ mech^rn for 
preventing said shutter from moving with respect to said body portion. 

2. (Withdrawn) The microvalve of claim 1. wherein said shutter is biased in said closed position. 

3. (Withdrawn) TT^e microvalve of claim 2. said latching mechanism being utilized to prevent 
said shutter from moving when in said open position. 

4. (Witfidrawn) TTie microvalve of claim 1. wherein said shutter is biased in said open position. 

5. (Withdrawn) Hie microvalve of 4. said latching mechanism being utilized to prevent said 
shutter fi-om moving when in said closed position. 

6 (Withdrawn)Themicrovalveofclaiml.saidshutterfurthercomprising: 

(a) a substantially rectangular frame having a fust pair of sides substantially parallel to 
said spaced openmgs and a second pair of sides substantially perpendicular to sa»d 

spaced openings; and 

(b) a plurality of spaced finger-like members extending between said second pair of 
frame sides defining said spaced openings tiierebetween. 

7. (Withdrawn) The microvalve of claim 6. said latching mechanism furdier comprising: 

3 
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(a)anearextendingfromatleastoneofsaidsecondpairoffhimesides;an^ 
b an electrostatic comb drive positioned adjacent each of said second pa. of frame 
sides having said ear. wherein said electrostatic comb drive is movable so ^ to 
engage and disengage said ear and thereby prevent and permit said shutter from 
moving, respectively. 

8. OViU„i»»,) Tl-e nucovM^ of Cain. 6. said lathing „«ch.nisn. «mh» -^f^" j^' 
Jd^TosuUc con., dnvc poMo^ .di«». a, .e.« o.. of said .«o». p«. of 

.aid .tecromoc c».b drive is »ov*le ». .s » »g.go ««l s^^'^^ 
and thereby prevent ard pema said sInitBr ftom moving, respocavdy. 

<WitlKfc-™) Tte microvaive of Claim 8. »l».ei. »ia f<>™« • ^ 

electrostatic comb drive. 

10. (Withdrawn) 'H.e microvalve of claim 6. wherein said drive mechanism is an electrostatic 
comb drive attached to each of said first pair of frame sides. 

11. (Original) The microvalve of claim 1 . said shntter further comprising: 

(a) a substantially circular frame having a center portion; and 

(b) a plurality of spaced members extending between said center portion and 
said frame defining said spaced openings therebetween. 

12. (Original) The microvalve of claim 11. said latching mechanism further comprising: 

(a) an ear extending ftom said frame; and 

(b) an electrostatic comb drive positioned adjacent said frame proximate said ear. wherem 
said electrostatic comb drive is movable so as to engage and disengage saKi ear and 
thereby prevent and permit said shutter from moving, respectively. 

13 (Original) Tl.e microvalve of claim 11. said latching mechanism further comprising at feast 

eeJjtic comb drive positioned adjacent saidframe.whereinsaidel^^^^^ 
is movable so as to engage and disengage said shutter frame and thereby prevent and permit said 
shutter from moving, respectively. 

14. (Original) -n^e microvalve of claim 11. wherein said drive mechanism is an electrostatic comb 
drive attached to said frame. 
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15. (Original) Hie microvalve of claim 1. wherein power to disengage said latching mechanism is 
maintained only during a change in position of said shutter. 

16. (Original) The microvalve of claim 1. wherein power to said drive mechanism is maintained 
only while said latching mechanism is disengaged. 

17. (Original) The microvalve of claim 1, wherein a predetermined amount of fluid is able to leak 
throu^ said microvalve in the closed position. 

18 (Original) The microvalve of claim 1. wherein said shutter is movable to a position 
intermediate said open and closed positions so as to permit a partial opening of said microvalve. 

19 (Withdrawn) The microvalve of claim 1. wherein said drive mechanism causes said shutter to 
move linearly with respect to said body portion and said latching mechanism prevents sa.d shutter 
from moving with respect to said body portion. 

20 (Original) The microvalve of claim 1. wherein said drive mechanism causes said shutter lo 
move non-linearly with respect to said body portion and said latching mechanism prevents sa,d 
shutter from moving with respect to said body portion. 

21. (Original) The microvalve of claim 1, further comprising a controUer for providing power to 
said drive mechanism and said latching mechanism. 

22 (CurrenUy Amended) A method of electrostatically acmating a microvalve between a fx«t 
position and a second position, said microvalve including a shutter located adjacent a body 
portion, -r-^ ^"-^^ " ^-^<^-^ -^^^-'' ^ '^^^^ followmg steps: 

(a) disengaging IMl said latching mechanism so as to permit movement of sard 
shutter with respect to said body portion: 

(b) actuating a drive mechanism to move said shutter from said first position to said 
second position with respect to said body portion; and , 

(c) engaging said latching mechanism so as to prevent movement of satd shutter from 
said second position. 

23. (Original) The method of claim 22. said disengaging step occonring immediately prior to and 
during movement of said shutter. 
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24. (OHgi^) ™e n.*od of cUlm 22. said «oaU„g s»P «™m.g cnl, while »id l»c«.g 

mechanism is disengaged. 

said first position. 

26. (Withdrawn) A fluid-breathing voltaic battery, comprisi^^^ 

(a) a container; 

(b) a voltaic ceU disposed within said container; and 

(c) a fluid exchange system coniprising: . . , t_s,„ 

(1) a mic«,valve having a first state and a second state, said mcrovalve be,ng 
disposed in said container such that said nncrovalve is located between a 
fluid flow and said cell, wherein said microvalve is adapted to allow a fluui 
into said ceU when said nricrovalve is in said first state and to substantially 
prevent said fluid from flowing into said cell when said microvalve is in said 

•s> second state; t. . ^ 

(2) a controUer electrically connected to said nucrovalve, said controller being 
adapted to initiate a change of state in said microvalve; and 

(3) a latching mechanism for retaining said microvalve in one of said first and 
second states. 

27. (Withdrawn) A method of fabricating an electrostatic microvalve, comprising the following 

(a) providing a first wafer having a top surface and abottom surface; 

(b) providing a masking material on said top surface of said first wafer, 

(c) providing a second wafer having a top surface and abottom surface; 

(d) etching a plurality of spaced openings on said top surface of said second wafer; 

(d) bonding said bottom surface of said first wafer to said top surface of said second 
wafer via a sacrificial layer. „,s»„^ 

(e) etching said masking material of said first wafer to create a shutter and a plurality of 
actuators operative therewith; . 

(f) etching a portion of said second wafer so as to create a passage in flow communication 
with said spaced openings etched on said top surface thereof; and 

(g) removing a portion of said sacrificial layer between said first and second wafers to 
release said actuators. 



steps: 
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->» fWkhdrawn) An electrostatic microvalve, comprising: 

wafcr having oxide on a >op s»rf« U»«f . »'»"=to -a <op s.*ice » e.^ 

mechanism to prevent movement Of said Shutter, ,u f 

0.>.^«-^^vi...ph.™B., of ,p««. openings «hedo„..ops»rfa.e*e^ 

wh.«i. . po«i» of »id «««.d wafer i„ .ubs>a.,i.l aligamen, w* »a«i »p»ed 
U eu^ «. .o e,e.« . P.s««e in flow comn«n.c«.on 

therewith; and - 
< (c, . s^dfiei,! iayer posi«o„ed b«w.e» -id «« «^ seeond «.fe« » 

and seee«l wafers, ^d ..crtflci.1 1^ having . portion r«»eved m s«b««ma. 
riipmmt wllh said How passage so as <o release said acwaton. 

29 (Wid^w.) The .lec«»»ienU<:rovaJve of c.«n, 71. wherein. d,iela»ssf^^ 
U,rlted«eL„ed so as per^i, a desi^^ed leakage flew .hr^gh said ».c,,va.v.w^ 

Xd i..i..s in said shnner ,» no. in aHgnn». wid, said spaced open,ngs ,n s«d second 

wafer. 
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